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In the divertor region of thermonuclear fusion experi-
mental devices, one of the serious problems is the erosion of 
the divertor plates due to the ion bombardment. A new tech-
nique for the measurement of the ion energy distribution us-
ing ion reflection on solid surfaces is proposed in this study. A 
small target plate « 1 Ox 1 Omm) is immersed in the d i vert or 
plasma, and energy distribution of neutral particles which are 
reflected at the target surface is measured hy time of night 
method (TOF). This energy distribution of reflected neutral 
particles depends on the incident ion energy distrihution, spe-
cies and so on, and these can be estimated from energy distri-
bution of reflected particles. Quantitative evaluation of the 
properties of this technique is performed using Monte Carlo 
simulation code TRIM.SP.l)which is utilized for the study of 
ion-solid interactions. 
A TOF device is constructed to install in TPD-I to prove 
the new technique experimentally. The target (lOx 10mm) 
which is immersed in plasma is made of tungsten. The sheath 
potential in front of the target can be changed by the bias volt-
age between the target and the ground. A plasma produced by 
a mixed working gas (hydrogen and helium) is utilized for the 
experiment. The energy distribution of reflected particles is 
measured successfully. Two peaks appear, and they are clearly 
separated and are consistent wit~ the results of calculation for 
hydrogen and helium, respectively. The estimation of sheath 
potential is performed from these two peaks, and they agree 
each other. This estimated sheath potential agrees with the dif-
ference between the space potential and the target potential, 
that is, the sheath potential(Fig.l). The ion temperature is also 
estimated for various experimental condition, such as, neutral 
pressure and discharge current. The ion temperature is very 
sensitive to the neutral pressure in TPD-I. It varies from - 14 
eV (0.6 mTorr) to - 4 eV (2.7 mTorr). It is shown in Fig.2. The 
dependences of ion temperature on the neutral pressure and 
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the discharge current are consistent with the past reported re-
sults of Ti measurement in TPD-I using ion sensitive prohe 
and spectroscopic method qualitativcly2). From thcse results, 
this new technique for measurcment of ion energy distribu-
tion in magnetized plasma is considered to he established ex-
perimentally. This technique is estahlished from the results of 
calculation using TRIM.SP. and of experiment in TPD-I de-
vIce. 
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Fig.l Sheath potential comparison between and from this 
method with TPD-I mixed plasma. 
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Fig.2 Ion temperature which is obtained this method de-
pendence on neutral pressure ofTPD-1 vaccum cham-
ber. 
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